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ABSTRACT   
 
In this paper a study is reported on the relationships between employee surveys and 
multiple types of performance indicators in 112 business units of a large financial 
services organization in the Netherlands. Eight important employee attitude 
dimensions are investigated (derived from 9131 individual surveys) and four business 
unit level performance indicators (productivity index, customer index, absenteeism 
and turnover). Performance data are collected for the year before and for the year 
after the survey.  
 
Results suggest that turnover is primarily an antecedent of employee attitudes, 
whereas the productivity index, customer index and absenteeism show both forward 
and reverse relationships with employee attitudes. Moreover, results point in the 
direction of specificity of relationships  : particular attitudes are associated with 
particular performance indicators.  
 
Based on the results from this study it is argued that the relationship between 
employee attitudes and performance is more parallel and more complex than is 
generally assumed in the literature. 
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THE RELATIONSHIP BETWEEN EMPLOYEE SURVEY DATA 
AND PERFORMANCE: A LONGITUDINAL STUDY USING 
MULTIPLE TYPES OF OUTCOMES 
Marc van Veldhoven and Marinus Verhagen 
a 
1. INTRODUCTION 
The relationship between HR practices and performance is one of the basic themes 
in HR studies. Although much is already known about this relationship, quite a lot of 
research questions and problems still remain (Wright & Gardner, 2003). Quantitative 
research from a more integrative perspective, investigating the joint impact of 
multiple work and HR practices, is scarce. Furthermore, longitudinal research on the 
topic is practically unavailable. Most of the literature is constrained to examining 
relationships without establishing directions of causality. Also, most of the research 
does not research multiple performance indicators and does not investigate possible 
differences in linkages between specific HR/work practices and specific performance 
indicators. 
 
In this study, on the basis of work and HR practices (as measured by employee 
surveys), we try to predict differences in multiple indicators of performance between 
business units within a large service organization in the Netherlands. Not only will 
financial and customer performance measures be used, but performance indicators 
of employee behaviours (turnover and absenteeism) will also be researched. Both 
distal and proximal performance indicators will be used in this study (Guest et al., 
2003; Wright & Gardner, 2003). The study builds on theoretical and empirical 
frameworks in work climate research (James & James, 1989; Parker et al., 2003), job 
stress research (Karasek, 1979; Karasek & Theorell, 1990) and HR practices 
                                            
a  Dr. M. van Veldhoven, Tilburg University, Department of Human Resource Studies, P.O. Box 90153, NL-5000 
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research utilizing employee survey data (Guest, 1999; Wright, Gardner & Moynihan, 
2003; Guest, Michie, Conway & Sheehan, 2003).  
 
1.1 Employee survey measures of work climate, job stress and HR 
practices 
 
Employee surveys are a source of information on HR and work/organizational factors 
that is readily available in many organizations (Ulrich, 1997). Surveys among workers 
are therefore logical candidates to become incorporated in implementations of an HR 
or balanced scorecard system (Kaplan & Norton, 1996; Becker, Huselid & Ulrich, 
2001) to provide data on the more subjective aspects of HR within such a framework. 
As the HR and balanced scorecard, and similar approaches, are being implemented 
in more and more companies, it is important to research the possible contribution of 
employee surveys to these measurement systems and to investigate what 
methodological possibilities and limitations exist in this applied context.  
 
This work does not have to start from scratch. Several research fields exist, that 
historically worked quite separately from each other, that all make extensive use of 
employee surveys. Without being able to delineate very clear borders between these 
areas, three traditions are combined in this study’s perspective: work climate 
research (including the tradition of employee satisfaction and commitment research), 
job stress research, and HR practices research. These research fields, and the 
questionnaires they use, show considerable overlap. A common denominator may be 
discernible, and such a common denominator is especially applicable within the 
context of an HR/balanced scorecard system (Becker, Huselid & Ulrich, 2001). We 
start out with an introduction of these three research traditions in some detail. 
 
Although not yet very common, the survey method is increasingly being used to 
collect data about the employee perspective on HR practices. Gerhart, Wright & 
McMahan (2000) argue that employees are the most preferable source of information 
for assessment of the actual (as opposed to the official) HR practices. 
 
No established model exists in this research literature yet, but research by Guest 
(1997), Guest et al. (2003), and Wright, Gardner & Moynihan (2003) provides  
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examples that employee evaluations of the existence, implementation and operations 
of HR practices can provide useful information in the context of HR and performance 
research. Wright, Gardner & Moynihan (2003), for instance, use survey questions on 
four domains of HR practices: selection and staffing, training, pay for performance, 
and participation. Relevant correlations of self-report data (for these four types of 
practices) with several indicators of organizational performance are reported by these 
authors. 
 
A model that is often referred to in the literature as a general model for work climate 
is the PCg-model as formulated by James & James (1989). In a recent meta-analysis 
based on 121 research samples, Parker et al. (2003) found that the PCg-model is 
quite adequate to describe the relationships of psychological work climate factors 
with both employee outcomes (job satisfaction, job involvement and commitment, 
motivation) and business performance. The five basic dimensions of psychological 
work climate discerned in this model are: job characteristics (autonomy, challenge, 
importance), role characteristics (ambiguity, conflict, overload), leadership (goal 
emphasis, support, upward influence), work group aspects (cooperation, pride, 
warmth) and organization (innovation, management awareness, openness of 
information). These five factors are thought to influence performance directly or 
indirectly. In the case of indirect effects, the link between work climate and 
performance is assumed to be mediated by work motivation and/or work attitudes of 
individual employees. Moreover, the five factors in this model are supposed to 
combine in a general work climate factor, termed PCg. These work climate 
dimensions have been shown to be predictive of future organizational performance in 
several studies, like those by Ryan, Schmit & Johnson (1996) and Harter, Schmidt & 
Hayes (2002). Employee surveys are the measurement method of choice in this 
research tradition. 
 
Probably the most widely recognized model in the literature on job stress is Karasek 
& Theorell’s (1990) Demand-Control-Support Model (DCS-model). Job strain and 
well being on the job are proposed to depend on the interaction of three factors in 
this model: psychological job demands (qualitative and quantitative workload aspects 
in the job), decision latitude (skill-related and autonomy related factors) and social 
support (by managers and colleagues). The negative effects of job strain and  
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diminished well-being are predicted by the model to occur in jobs with high levels of 
psychological job demands, while at the same time providing little decision latitude 
and social support. For practical research purposes, Karasek & Theorell (1990) 
suggest to supplement their three-factor model with aspects like job security, rewards 
from the job and physical job demands, and indeed these factors are also widely 
researched in the job stress field. Survey methods are frequently used, both in 
scientific research and in practice, to measure the DCS-factors just mentioned, and 
supplementary variables (Karasek et al., 1998; Cox, Griffiths & Rial-González, 2000). 
Although the impact of job stress on organizational performance is not yet clearly 
established, the influence on individual performance is rather well documented, 
although findings do not show as strong and consistent effects as is generally 
expected (Jex, 1998; Sonnentag, 2002). 
 
Taking James & James (1989) and Karasek & Theorell (1990) as a starting point, it is 
easy to see how employee surveys in the work climate and job stress traditions show 
considerable overlap. Job characteristics and social support are mentioned explicitly 
in both models. When broadening the analytical scope beyond the horizon of these 
two recognized models, the overlap between the two research traditions becomes 
even more discernible. The role characteristics mentioned in the PCg-model are a 
cornerstone in the widely used Michigan-model of job stress (French, Caplan & Van 
Harrison, 1982). The job demands dimension in the DCS-model is well in line with 
factors like goal emphasis and means emphasis, as proposed by Kopelman, Brief & 
Guzzo (1990) in their model for psychological work climate. These last three authors 
also propose the following factors in their model: reward orientation, task support, 
and socio-emotional support. The support dimensions mentioned in this variant of a 
work climate model resemble a facet that is central to the DCS model, while the 
reward orientation dimension emphasizes a facet that plays an important role in 
another well-known theory in the job stress literature, e.g. the effort-reward 
imbalance model (Siegrist, 1998).  
 
Clearly, when the research context is moving towards a more integrated framework 
for data collection and analysis, like is the case in a balanced or HR Scorecard 
(Becker, Huselid & Ulrich, 2001), the work climate and job stress traditions partially 
overlap with each other. Additional overlap becomes visible when considering the  
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evaluation of HR practices with employee surveys: taking the groups of HR practices 
that Wright, Gardner & Moynihan (2003) mention in their study as a starting point 
(e.g. selection and staffing, training, pay for performance, and participation), the 
overlap with work climate and job stress factors can be illustrated. Selection and 
staffing require important job content specifications (so these HR practices are 
related to the job factor in the PCg model of work climate research, and to the 
demands factor in job stress research), participation shows overlap with the control 
concept in job stress literature, and training has important implications for the 
skill/control dimensions of a job, which are considered central to the development of 
job stress. Of the four types of HR practices, pay for performance can be considered 
the most prototypical “HRM”, although – in a more general sense – rewards play a 
central role in work climate models like Kopelman, Brief & Guzzo’s (1990) and job 
stress models like Siegrist’s (1998). 
 
All in all, an integrated conceptual perspective can be derived from the three fields of 
research described above. But for all survey measures in such an integrated 
perspective the same methodological questions can be raised when they are 
intended for use in analyses at the business unit level in connection with 
performance measures.  
 
1.2 Employee survey measures in relation to performance 
 
We won’t attempt a complete overview here of research on all types of performance 
indicators measured in this study. Instead, we discuss research on HR and 
performance more generally, often using research on financial performance as 
prototypical for the state of the art in this research area. Gelade and Ivery (2003) 
provide an overview of research on this topic in the work climate field, before 
presenting their own empirical data on this matter. Of the work climate studies they 
discuss, most have been studies with respect to other types of organizational 
performance measures than financial performance (e.g. Schneider & Bowen, 1985; 
Ostroff, 1992; West et al., 2002). Some studies, however, do provide evidence for a 
relation between positive work climate as experienced by employees and financial 
pay-off for organizations, like the studies by Ryan, Schmit & Johnson (1996) and 
Harter, Schmidt & Hayes (2002).   
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Studies on HR practices in relation to financial performance (and other types of 
performance indicators) are more widespread (Boselie, 2002), but –as mentioned- 
data on HR practices are usually not collected from the perspective of the employee, 
but rather from the management or HR professional perspective (Huselid, 1995; 
Youndt, Snell, Dean & Lepak, 1996). When the worker’s perspective is considered in 
this research field, the nature of the measurement is often quite restricted, e.g. 
restricted to investigating to what extent certain HR practices are present or not 
present according to (a certain fraction of) the employees (Guest et al., 2003; Wright, 
Gardner & Moynihan, 2003). This is quite surprising, as the methodological fallacies 
of research depending strongly on key informants are becoming quite clear (Gerhart, 
Wright & McMahan, 2000; Wright et al., 2001). Also, as to the way HR practices are 
measured, the presence/absence of certain practices seems to be deemed more 
important in this line of research (Huselid, 1995; Becker, Huselid, Pickus & Spratt, 
1997) than other types of judgements about HR practices. When taking all these 
research limitations into account, the general opinion in the field still seems to be that 
good HR practices do result in increased (financial) performance for organizations, 
as indeed this is the rationale behind the popular HR scorecard and high 
performance work systems approach (Becker et al., 1997; Becker, Huselid & Ulrich, 
2001). 
 
Job stress has been researched previously in connection with performance, but most 
of this work has not addressed financial performance and has been done at the 
individual and small group level (Jex, 1998), not at the business unit level. Among the 
stressors discussed by Jex (1998) in his extensive review of the literature (for a wide 
array of performance measures) we find role stressors, situational constraints, 
perceived control, interpersonal conflicts, and acute (episodic) stressors. His overall 
conclusion is that stressor-performance relationships tend to be rather weak, with 
relatively strong associations for behavior-related performance outcomes (for 
instance counterproductive behavior) and relatively weak associations for 
performance outcomes based on objective registrations. Some studies exist on 
performance in terms of absenteeism and turnover at the organizational/business 
unit level, in relation to job stress (Deery, Iverson & Walsh, 1999; Singh, 2000). 
Although a direct connection with financial performance, mediated or unmediated by 
turnover, sabotage and/or absenteeism costs, is often implied in job stress literature 
(Karasek & Theorell, 1990; Cox, Griffiths & Rial-Gonzalez, 2000) and calculations at 
the national/international level about job stress related costs have been made 
repeatedly (Matteson & Ivancevich, 1987; Cooper, Liukkonen & Cartwright, 1996),  
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direct evidence at the organizational or business unit level for a relation between job 
stress factors and financial performance is not yet available. 
 
So far, in this paragraph we found that there is a limited research literature available 
on the relationship between HR practices, job stress/work climate factors and 
(financial) performance at the business unit level. When additionally the research is 
restricted to studies examining directions of causality, the literature becomes even 
thinner. Conceptually, in all three research traditions a causal chain is assumed that 
postulates that HR practices, work climate or job stressors influence intermediary, 
individual employee level outcomes (attitudes, job strain, employee behaviors), which 
in turn influence organizational outcomes, including (financial) performance (Becker 
et al., 1997; Guest, 1997; Jex, 1998; Parker et al., 2003; Wright & Gardner, 2003; 
Peccei, 2004). However, this causal chain has only relatively rarely been tested 
empirically. Also, in the few studies that have tested patterns longitudinally, different 
types of performance indicators have not often been studied together (d’Arcimoles, 
1997). The most common research design in the literature is that all 
questionnaire/interview derived measures are taken from the same moment in time 
and are coupled with financial performance data that are taken from a time period 
that overlaps or precedes the questionnaire/interview measures (e.g. Brown & 
Mitchell, 1993  ; MacDuffie, 1995; Delery & Doty, 1996; Ichniowski, Shaw & 
Prennushi, 1997; Guthrie, 2001; Gelade & Ivery, 2003). This type of study does not 
allow any conclusions on directions of causality. 
 
Some studies are available that use a prospective design. The most cited of these is 
probably Huselid’s (1995) study, where the amount of HR practices that are 
operational according to key-informants is found to predict financial performance 
(shareholder value), in a study combining key informant questionnaire data with 
public records of firm performance, in a heterogeneous sample of hundreds of large 
American companies. In another prospective study, Harter, Schmidt & Hayes (2002) 
are able to predict financial performance on the basis of employee attitudinal 
questionnaire data, using a large database of nearly 8000 business units (in which 
data were available from nearly 200.000 respondents). Effect size is rather small, 
however. Finally, a recent study by Wright, Gardner & Moynihan, (2003) is worth 
mentioning. Financial performance data of 50 branches within one large food 
services organization correlated .20 to .44 with questionnaire data collected in these 
branches before the period the financial performance data derive from. For both 
commitment to the organization (an attitudinal measure) and the number of HR  
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practices in use, sizeable correlations were found. In line with the three studies 
mentioned here, studies using a cross-sectional design or studies testing prospective 
relationships between employee/HR factors and financial performance tend to 
conclude optimistically, because findings concur with the assumed direction of 
causality predominant in theoretical models and practical approaches in the field.  
 
Studies with a true longitudinal design, allowing a test of the direction of causality, 
provide less clear results. Ryan, Schmidt & Johnson (1996) provide a study of 142 
branches in an automobile finance company. No consistent pattern of relationships in 
either normal, forward or reverse directions of causality could be established 
between work climate factors and financial performance. Koys (2001) concluded that 
employee attitudes are predictive of financial performance in branches of a regional 
restaurant chain, rather than that evidence for the opposite direction of causality was 
found. This study, however, has a sample size of only 28 business units. Cappeli & 
Neumark (2001) used long term timeframes (over 15 years) to analyze the 
connection between employee empowerment initiatives and productivity gains. Their 
conclusion was that the net result of HR practices directed at employee 
empowerment is neutralized by increased labor costs.  
 
As becomes clear from this short overview, research using longitudinal designs is far 
from conclusive, and its conclusions contrast negatively with the more optimistic tone 
of prospective studies. Recently, a large study was published using longitudinal data 
of 35 companies over a period of 8 years by Schneider, Hanges, Smith & Salvaggio 
(2003). The results from this study suggest that longitudinal relations between 
employee attitudes and organizational performance may be much more complicated 
than is generally assumed. Apart from presenting unique data, these authors pay 
ample attention in their discussion section to specifying a framework relating high-
performance work practices, employee attitudes and organizational performance 
measures that not only combines normal causation and reverse causation elements, 
but that is also partially recursive. All in all, the longitudinal data available present us 
with less clear and more complicated results than cross-sectional and prospective 
studies.  
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2. RESEARCH QUESTIONS 
Additional complexity is gradually coming into focus on the HR & work practices 
versus performance issue. Firstly, complexity in terms of cause-effect linkages and 
even the partial recursivity of models. Secondly, complexity in terms of the possible 
specificity of linkages between particular performance indicators and particular HR 
practices or work factors. In this study we examine the relationship between 
important measures within several survey traditions on the one hand and 
performance on the other hand. This general question is refined into two more 
detailed research questions. 
 
Question 1: normal or reverse causation sequence 
 
The first research question concerns the sequence of events between HR and 
performance: Do employee attitudes precede performance or does performance 
precede employee attitudes? This is a largely uninvestigated issue in HR studies that 
will be addressed here, by carefully collecting data from separated time intervals 
(years) before, during and after the employee survey.  
 
Question 2: specificity of relationships 
 
Another implication of the Schneider et al. (2003) study, is that the relationships 
between employee attitudes and performance may vary between different types of 
performance indicators. In this study we will address four different performance 
indicators. Two of these can be considered as objective organizational outcomes 
(financial performance and customer performance). Two other indicators will be used 
that are connected to employee behaviours (absenteeism and turnover). 
Several authors have suggested that more proximal measures like employee 
behaviours ought to be more strongly correlated with employee attitudes and feelings 
than distal measures like financial or customer performance (Guest, 1997; Wright & 
Gardner, 2003).  
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3. METHOD 
3.1 Research context 
 
This study was done with data from a large financial services organization in the 
Netherlands. All data were collected as part of a regular company management 
instrument, based on the balanced scorecard (Kaplan & Norton, 1992). Finance and 
control information is derived from objective records of transactions, customer 
information is derived from routine market research activities and, finally, employee 
information is gathered by means of routine survey research and objective 
registrations on personnel.  
 
3.1.1 Participating business units and individual participants 
 
In this study, data from the period 2000-2002 are used. Of the total number of 358 
business units in the organization (data as of 2001), 112 (31% of the total number of 
business units) participated in the employee survey during 2001, with valid 
performance data available for 2000 (year before the survey) and 2002 (year after 
the survey). Questionnaire data from 9131 individual employees (24% of the 
employees in the total organization) were collected in these 112 business units (on 
average 81,5 respondents in a business unit). The average response level in the 
separate studies at the business unit level was 78%, which can be considered quite 
good for this type of applied research setting.  
Both business units and individual employees are free to participate in the 
questionnaire system. This reflects the level of autonomy the business units have 
within the total organization and the level of trust of the employer in individual 
employees when asking them for their perspective on relevant work and 
organizational issues. Due to this fact, however, selectivity of the sample may be an 
issue both at the business unit and the individual level. Therefore, representativity 
was checked here for some of the more obvious and readily available parameters, at 
both levels.  
At the business unit level representativity was checked in terms of region in 
the Netherlands and in terms of business unit size (data as of 2001). At the individual 
level, representativity was checked for age class (five levels: 25 years and below, 25- 
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35 years, 35-45 years, 45-55 years, and 55 years and over) and gender. We found 
that the sample can be regarded as representative for the total organization at both 
levels, in terms of all the variables mentioned. 
 
3.2 Employee characteristics 
 
Individual employee characteristics were derived from the questionnaire, and are 
used in this study as control variables (e.g. age, gender, years in the organization, 
working hours/week). The employee characteristics data had to be aggregated at the 
business unit level before using them in the study. The average age of the 
(employees within the) business units was 35,8 years (range: 31,2 to 39,4 years). 
The average proportion of males in the business units was 39% (range: 21% to 
57%). For years in the organization, an average of 9,2 years was found for the 
business units (range: 5,2 to 13,2 years). Finally, the average number of working 
hours/week in the business units was 32,1 (range: 29,1 to 34,5).  
 
3.2.1 Business unit characteristics 
 
Two business unit characteristics are thought a priori to be important with respect to 
financial performance. The first is the size of the area that the business unit is to 
service. This variable has been recoded into a dummy variable indicating whether the 
area to service is below or over 50.000 inhabitants. Of the 112 business units 84 
(75%) are in below 50.000 inhabitants areas, while the other 28 (25%) are in areas 
with over 50.000 inhabitants. The second variable is concerned with the type of area 
where the business unit operates. This has also been reduced to a dummy variable, 
indicating whether the area is primarily urban or rural in nature. This variable is more 
equally divided, with 63 business units (56%) in urban and 49 (44%) in rural areas. 
Another important feature of the business unit is its size in terms of its number 
of employees. This, however, is not only important as a business unit characteristic, 
but also as a factor influencing the reliability and variance of aggregated 
questionnaire measures. This issue will be dealt with in a separate section on 
questionnaire data aggregation. 
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3.2.2 Questionnaire Measures 
 
In the employee survey a selection of reliable and valid measurement scales (and 
some single items) is included. The selection of scales is organization specific, but 
more than half the scales (and items) derive from a questionnaire that is frequently 
used in the Netherlands as a survey instrument both in human resources and 
occupational health practice research (Van Veldhoven & Meijman, 1994).  
 
Included in the questionnaire is a wide range of topics including job stress factors 
(e.g. work pressure, job content, role clarity), HR practices (e.g. pay, career 
possibilities, job security), work climate factors (leadership, communication, work 
role), and effect measures at the level of the individual employee (e.g. job strain, job 
satisfaction, organizational commitment). For reasons of parsimony it was decided 
not to include all these scales/items separately in this study. A straightforward 
explorative factor analysis was used to find the number and type of orthogonal 
dimensions that best describe the variance in the questionnaire scores for the 
business units in the study. For this analysis not only the 112 business units were 
used that also have valid measures of performance indicators in 2000 and 2002, but 
all 223 business units with valid survey data. 
 
On theoretical grounds (Karasek & Theorell, 1990; Parker, Wall & Cordery, 2001; 
James & James, 1989; Parker et al., 2003) this factor analysis was done separately 
for scales measuring evaluations of situational factors and/or work & HR-practices on 
the one hand, and scales/items measuring employee strain and well-being variables 
on the other hand. For this second order type of factor analysis a Varimax rotation 
was used and an Eigenvalue of 1 was the criterion for factor selection before rotation. 
Factor scores were saved for subsequent regression analyses as to relationships 
with financial performance.  
 
An eight dimensional structure was found that adequately describes the employee 
survey data for the current organization
1. These eight dimensions are: management 
                                            
1   A more complete introduction on theoretical and practical approaches in the fields of HR practices, 
work climate and job stress research is necessary to evaluate the factor-analysis results and the 
dimensional structure found for the particular survey system and organization under study. 
Information on these approaches, the complete factor analysis results and the interpretation of the 
resulting dimensional structure is available from the author. In this paper attention is focussed on 
the relationship with financial performance and the questionnaire dimensions will not be discussed 
further.   
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quality, organization quality, pay & benefits quality, low demand/high control, 
development possibilities, job security, positive attitudes, and low job strain
2.  
 
In table 1 all 33 survey scales/items that were used in this study are listed in order of 
the survey dimensions they primarily cover (factor loading >.60). Four scales 
contributed to the factor scores, but could not be classified to one particular survey 
dimension (factor loading <.60). The table includes the number of items, the number 
of answering categories, the scale reliability (Cronbach’s alpha)
3, and the dimension 
the scale/item is classified in. All 5-point answering scales asked for the amount of 
agreement with a statement (I completely agree, I somewhat agree, Neutral, I 
somewhat disagree, I completely disagree). All 4-point answering scales asked for an 
evaluation in terms of frequency (Always, Often, Sometimes, Never). All 2-point 
answering scales are of the Yes/No type. 
 
(Table 1 about here) 
 
For overall job satisfaction a single item was used with a 5-point agreement scale, in 
the way suggested by Wanous, Reichers & Hudy (1997). As can be seen from table 
1 all original scales have internal consistency values above .60. Four scales have 
weaker internal consistency than .70, which can be considered a minimum for a good 
level of internal consistency (Cortina, 1993). We will nevertheless include these four 
scales in this study, as they still show a tolerable level of internal consistency.  
 
An important remark has to be made here on the labelling of scales and dimensions 
in this study. Because concepts can be formulated either in negative (role conflict, 
need for recovery) or positive directions (job satisfaction, task autonomy), in a study 
like this that integrates a multitude of concepts, the reader constantly has to switch 
signs, in this way complicating interpretation of results. To ease interpretation, all 
concepts in this study, scales as well as dimensions are recoded and re-labeled in 
                                            
2   An important remark has to be made here on the labelling of scales and dimensions in this paper. 
Because concepts can be formulated either in negative (role conflict, need for recovery) or positive 
directions (job satisfaction, task autonomy), in a paper like this (that integrates a multitude of 
concepts), the reader constantly has to switch signs, in this way complicating the interpretation of 
results. To ease interpretation, all concepts in this study (scales as well as dimensions) are 
recoded and re-labeled in such a way that a higher score implicates a more positive situation for 
the employee. For example: the label ‘job satisfaction’ has been left unchanged, but role conflict is 
changed in ‘low role conflict’.  
3   Because of the number of scales/items it is not possible to give item examples for each topic here. 
Interested researchers can contact the author for further details on the questionnaire.   
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such a way that a higher score implicates a more positive situation for the employee. 
For example: the label ‘job satisfaction’ has been left unchanged, but role conflict is 
changed in ‘low role conflict’. 
 
(Table 2 about here) 
 
Table 2 shows the correlation coefficients between the eight survey dimensions. As 
factor scores were derived after an orthogonal rotation procedure, the six situational 
dimensions have bivariate correlations of exactly zero. This is also true for the 
bivariate correlation between the two outcome dimensions. Between the situational 
and outcome dimensions non-zero correlations do exist, however. No less than five 
situational dimensions have strong correlations with the positive attitudes dimension 
(e.g. all, except low demand/high control). Two out of six situational factors show 
strong correlations with low job strain. Management quality and organizational quality 
have the strongest relationships with positive attitudes, whereas low demand/high 
control has the strongest correlation with low job strain. Judging the correlations of 
table 2 by their size, none of these associations should present any trouble when 
interpreting multiple regression analyses on performance using these eight survey 
dimensions as independent variables.  
 
3.3 Questionnaire data aggregation 
 
Because the financial performance indicators in this study are only available at the 
business unit level (and indeed the whole balanced score card system in this 
organization is designed to function at the business unit level), individual scores on 
the survey have to be aggregated to mean scores at the business unit level to make 
analyses on relationships between survey data and performance data possible. The 
pros and cons of working with aggregated survey data have been outlined in the 
literature a long time ago (Robinson, 1950; Kreft & De Leeuw, 1987). An analysis 
taking the nested character of data into account is preferable (Bryk & Raudenbusch, 
1992; Heck & Thomas, 2000; Van Veldhoven, De Jonge, Broersen, Kompier & 
Meijman, 2002), but no method is available to research a dependent variable at a 
higher level than (some of) the independent variables in a multi-level analysis. 
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When aggregating the questionnaire data to business unit scores, one has to decide 
how to handle missing observations from individual respondents. On the whole the 
questionnaire showed only limited and non-systematic missing data at the level of 
individual respondents. On these grounds, business unit scores were calculated by 
averaging the available number of individual scores within a business unit on a 
variable by variable basis. This procedure results in a perfectly filled data matrix at 
the business unit level. 
 
A more important issue in conducting a study with aggregated questionnaire data is 
the reliability of the aggregated survey dimension scores, and just how these 
aggregated scores relate to individual level data (Bliese, 2000). Two statistical 
parameters are often referred to in this context: the ICC1 and ICC2 (James, 1982; 
McGraw & Wong, 1996; Bliese, 2000). In table 3 these parameters are presented for 
the eight survey dimensions. 
 
(Table 3 about here) 
 
The ICC2 parameter can be interpreted as the reliability of the mean business unit 
scores. It is calculated on the basis of the mean square between business units and 
the mean square within business units. Values above .70 are considered good (as for 
other reliability coefficients) and values above .50 are deemed tolerable (Klein et al., 
2000). As can be seen from table 2 the .70 criterion is problematic for two of the eight 
survey dimensions. The development possibilities dimension has an ICC2 value just 
below .60, which is still tolerable. 
 
The parameter known as ICC1 can be defined as the amount of variance in individual 
scores attributable to the business unit. Values are found here ranging from .02 to 
.10, implicating that 2% to 10% of variance in individual dimension scores depends 
on the business unit. For all survey dimensions the amount of variance in individual 
scores is largely explained by other factors than the factor that is used here for 
aggregation. This is, however, a rather common situation in multi-level research 
(Snijders & Bosker, 1999; Heck & Thomas, 2000). Values of 5% to 10% are found for 
work climate and job stress variables in comparable research (Van Yperen & 
Snijders, 2000; Van Veldhoven et al., 2002; Gelade & Ivery, 2003). Also, good  
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reasons exist to explain why for some of the survey dimensions the ICC1 is rather 
low in this study. Firstly, and this is especially true for the variables about job content 
and for the outcome variables, conceptually some scales are thought to be primarily 
of relevance at the individual, job and/or team level, rather than at the business unit 
level. One would expect somewhat low variance at the business unit level for these 
variables, as was found here. Secondly, as all business units are derived from one 
organization, and all business units provide a rather comparable package of services 
(only differing from each other in the area they operate in), lower variance at the 
business unit level is to be expected, in comparison to studies sampling business 
units from all kinds of different organizations.  
 
Low ICC1-values are in themselves not a problem if the N of cases is large enough. 
With the number of individual respondents in this study we find that for all survey 
dimensions the variance components attributable to the business unit-variable are 
statistically significant in an F-test (p<.001). We can therefore assume that reliable 
mean square-values for business units are still possible, even if ICC1-values are 
rather small (Klein et al., 2000).  
 
3.3.1 Measures of organizational performance 
 
Financial performance was operationalized in this study using a yearly “business unit 
productivity”-index. This parameter is available at the business unit level from regular 
yearly financial reports within the organization provided by the Finance and Control 
department. This parameter is a simple profits/costs ratio. Profits are operationalized 
as the gross profits plus the returns on equity. Costs include operational costs and 
depreciation allowances. 
 
The second way to operationalize organizational performance in this study is by 
using marketing information. The Marketing department gathers yearly information on 
market penetration (the number of customers in the region dealing with the business 
unit as opposed to the number of possible customers in the region) on the one hand 
and the average use of services per customer (derived from records of transactions) 
on the other hand. A customer index is then calculated as the product of market 
penetration and the average use of services. Separate customer indexes were first  
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calculated for the two major market segments: individual customers versus 
companies/institutions. These two indexes were then pooled to achieve a single 
customer index for a business unit. 
 
3.3.2 Measures of behavioural outcomes 
 
Two types of employee behaviour outcomes will be researched here: absenteeism 
and turnover. For absenteeism all days absent and the total number of (calendar) 
days during a year were calculated for all employees in the business unit, correcting 
for the contract periods of the employees. Then a percentage was calculated of the 
days absent relative to the total number of (calendar) days. Turnover is defined as 
the percentage of employees leaving during a year, relative to the number of 
employees at the end of the previous year. 
 
3.3.3 Stability of and correlations between performance indicators 
 
In table 4 the pattern of correlations between the four performance indicators is 
shown. As can be seen these include stability coefficients between ‘before’ and ‘after’ 
measurements of the same performance indicator, as well as correlations between 
the types of indicators (both before and after). 
 
(Table 4 about here) 
 
A reliable, negative pattern of associations exists between the productivity and 
customer indexes on the one hand and absenteeism on the other hand. This pattern 
is invariant for before and after data. Turnover does not correlate with the other 
performance indicators. In the year before the survey an important association is 
found between the productivity and customer indexes, which is unexpectedly not 
found in the year after data.  
 
When turning to the stability coefficients, some interesting findings emerge: turnover 
shows no stability whatsoever, thus indicating that this performance indicator is 
rather different from year to year for business units within this context. On the 
opposite side of this finding, are the results concerning the customer index, showing 
hardly any variation between before and after data. In between these two extremes  
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are the coefficients for productivity (.65) and absenteeism (.33). In terms of our 
research questions these two indicators are the most promising, as they seem to be 
both open to variation and sufficiently stable at the business unit level. 
 
3.3.4 Statistical analysis 
 
Stepwise hierarchical multiple regression analyses were done with the business unit 
performance indicators as dependent variables, using the aggregated factor scores 
of the employee survey dimensions as independent variables. This is the analysis for 
the normal causation sequence. Employee and business unit characteristics were 
entered into the equation as control variables at the first step. Here, only results for 
R
2 change in step 2 and standardized betas in the final equation will be reported, for 
the eight survey dimensions. In the reverse causation sequence, the business unit 
performance indicators (year before) were the independent variables. For each 
survey dimension a separate equation, again using a stepwise procedure, was 
calculated with employee and business unit characteristics entered into the equation 
as control variables at step 1, and business unit performance (year before) as a 
predictor in step 2. The four different performance indicators were not analysed 
together: separate equations for each performance indicator were used. Only the 
results for R
2 change in step 2 and standardized betas in the final equation will be 
reported, for the four performance indicators. 
4. RESULTS 
Question 1: normal or reverse causation sequence 
 
Table 5 shows the results of the multiple regression analyses for the normal 
causation sequence and table 6 shows the results for the reverse causation 
sequence. From table 5 we learn that the eight survey dimensions together explain a 
significant amount of variance in the productivity and customer indexes and in 
absenteeism. Turnover can not be significantly explained by the eight survey 
dimensions. Only very few of the individual survey dimensions contribute significantly 
to the equations. Organization quality appears to be the most important of these. This  
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survey dimension is positively associated with the productivity and customer indexes 
and negatively associated with absenteeism. Low demand/high control is a 
significant predictor of productivity in the year after the survey, whereas low job strain 
is negatively predictive of absenteeism, thus indicating that absenteeism follows high 
job strain. Management quality, pay & benefits quality, development possibilities, job 
security and positive attitudes are predictive of none of the four types of performance 
indicators investigated here. 
 
(Table 5 about here) 
 
In table 6 (reverse causation sequence) somewhat more significances are found than 
in table 5. This time turnover is no exception, although only weaker relationships are 
found for this predictor variable. Relatively strong relationships were found between 
the productivity index, the customer index, absenteeism (negatively) on the one hand 
and organization quality on the other hand. The customer index is relatively strongly 
predictive of positive attitudes. Some smaller effects were found for management 
quality: this variable is predicted by the customer index and turnover. Turnover is 
also (negatively) predictive of organization quality. High absenteeism is associated 
with relatively positive evaluations of pay & benefits quality in surveys a year later. 
Turnover is negatively related to low demand/high control in surveys a year later. 
Development possibilities are predicted by absenteeism and turnover in the year 
before. None of the outcome variables predict job security in the survey. Finally, low 
job strain is predicted by the performance index and (negatively) by turnover, this last 
result pointing at turnover followed by high job strain. 
 
(Table 6 about here) 
 
Question 2: specificity of relationships 
 
Another way to interpret tables 5 and 6 is to focus on the differences between the 
four types of outcome variables. In both tables turnover appears to be related 
differently to the survey measures than the other outcomes. Whereas no 
significances in normal, forward relationships with the survey dimensions were found 
for turnover in table 5, no less than 5 survey dimensions are affected by turnover in  
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the reverse analyses: turnover, and its associated changes and turbulence, seems to 
affect employee attitudes more than the other way around.  
 
For the other outcomes more mixed results were found. The organization quality 
dimension shows significant relationships with the productivity index, the customer 
index and absenteeism in both directions. Specificity in relationships is not found 
here. Some of the other survey dimensions do show quite specific association 
patterns, however. Whereas low demand/high control predicts productivity, 
productivity rather predicts low job strain. A comparable pattern is not found for other 
types of performance indicators. In the normal causation sequence low job strain 
(negatively) predicts absenteeism, but in the reverse analysis no associations of 
absenteeism with low demand/high control or low job strain were found. Rather, 
absenteeism precedes positive employee attitudes towards the quality of pay & 
benefits and towards the possibilities of development. Finally, the customer index 
predicts positive employee attitudes, rather than the other way round. 
 
All in all, quite a few of the results found here point in the direction of specific 
relationships between particular employee attitudes and particular types of 
performance measures. No clear results on the issue of differences between 
proximal and distal outcome measures were found (proximal performance measures 
were expected to show stronger associations with the surveys). Turnover (a proximal 
outcome measure) failed to be predictable from the survey dimensions, whereas the 
other three performance measure were predictable, especially the productivity index 
(which is considered a more distal outcome measure). This is the opposite result of 
what was expected. 
5. DISCUSSION 
Evidence from this study supports both directions of causality for financial and 
customer performance, and for absenteeism. For turnover only evidence suggesting 
reversed causation was found. More in detail: high financial performance in 2002 
could be predicted significantly by good organization quality and low job 
demands/high job control in the 2001 survey. High financial performance in 2000  
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predicted good organization quality and low job strain in the 2001 survey. A high 
customer index in 2002 could be predicted by good organization quality in 2001. The 
customer index of 2000 was predictive of organizational quality and positive attitudes 
in 2001. To a smaller extent, a good customer index in 2000 was also predictive of 
better management quality in 2001. 
 
For high absenteeism in 2002 we found that it could be significantly predicted by 
2001 survey results of organization quality (negatively) and low job strain 
(negatively). High absenteeism in 2000 was predictive to a significant degree for 
survey results in 2001 of organization quality (negatively), good satisfaction with pay 
& benefits quality, and good satisfaction with development opportunities. None of the 
2001 survey indicators were predictive of 2002 turnover levels. High turnover in 2000 
was, however, a significant predictor for no less than five 2001 survey dimensions: 
management quality, organization quality (negatively), low job demands/high job 
control (negatively), development opportunities and low job strain (negatively). 
 
Question 1: normal or reverse causation sequence 
 
The results from this study, although obviously limited to only one organization, 
suggest that relationships at the business unit level between employee survey data, 
employee behaviours and organizational performance are more complex, more 
parallel and more intertwined than most of the popular causal chain type of models in 
HR literature suggest (e.g. Becker et al., 1997; Becker, Huselid & Ulrich, 2001). This 
study confirms results from other longitudinal studies that qualify the rather positive 
tone in studies of the HR-performance relationship using cross-sectional or 
prospective data (Ryan, Schmit & Johnson, 1996; Capelli & Neumark, 2001; Koys, 
2001; Schneider et al., 2003). Indeed, if only the prospective (normal causation) 
results from this study would have been presented here, a very favourable picture of 
the role of work/organizational and HR factors in causing financial and customer 
performance as well as absenteeism would have been possible. It is the results from 
the reversed causation sequence that cast serious doubts on current theory and 
practice concerning HR and performance. Turnover might be more important as a 
cause of changes and turbulence in work & organization that is reflected in employee  
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attitudes, rather than the reverse scenario (turnover being caused by negative 
attitudes of the employees). 
 
Question 2: specificity of relationships 
 
A rather uniform result was found for the organizational quality dimension. Both 
forward and reverse relationships were found to be strong for all indicators except 
turnover. This finding may also be interpreted in a more sceptical way: maybe 
organization quality can in itself be considered an outcome variable or maybe it can 
be interpreted as a consistent belief on behalf of the employees in good 
organizational performance, in part derived from their own experience but also in part 
based on actual knowledge of (past) business unit performance figures. A 
comparable pattern was not found for any of the other performance indicators. 
Apart from organization quality the results point in the direction of specificity in 
relationships. The productivity index is primarily associated with low demand/high 
control (forward) and low job strain (reverse). The customer index shows reverse 
relationships with management quality and positive attitudes. Absenteeism has 
relationships with low job strain (forward, negatively) and development possibilities 
(reverse). Turnover, finally, only shows reverse relationships: with management 
quality, low demand/high control (negatively), development possibilities, and low job 
strain (negatively). For job security no significant associations were found, neither in 
the forward direction nor in the reverse direction. If we put these results in a diagram 
we get figure 1. 
 
(Figure 1 about here) 
 
Overall little evidence suggests stronger associations between survey dimensions 
and employee behaviours than between survey dimensions and organizational 
performance. Rather, the reverse situation was found. 
 
5.1 Study limitations 
 
Obviously, a serious limitation of this study is that the data derive from only one 
organization. Neither the dimensional structure nor the associations with  
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performance can claim any general status. The results can, however, be considered 
exemplary for what can be expected in other organizations. 
 
Also, the question is valid as to how results from a Dutch organizational context 
generalize to other countries, because the influence of institutional factors on HR is 
thought to be relatively large in the Netherlands (Boselie, Paauwe & Jansen, 2001). 
A parallel question can be asked for the applicability of these results to other types of 
organizations than financial services organizations. 
 
A note must be made on the conceptual coverage of the particular survey system 
under study: it had little source material on motivational aspects and on HR-variables 
other than HR-practices (e.g. management aspects of HR), so it is not surprising that 
no separate factor was found for these topics as well. On the situational side six 
factors were found that were either more work climate oriented (management quality, 
organization quality, pay & benefits quality), or more job stress oriented (low 
demand/high control, development possibilities, job security). On the outcome side, 
two dimensions were found. These fit well with approaches that describe job 
strain/active learning mechanisms (Karasek & Theorell, 1990) or attitudinal 
mechanisms (James & James, 1989) to explain how work and organizational factors 
lead to performance outcomes. No definitive theoretical framework was available on 
HR practices (from an employee perspective) but the resulting eight dimensions 
seem to show content that is compatible with examples that authors in this field give 
of HR practices. The four groups of HR practices by Wright, Gardner & Moynihan 
(2003), e.g. selection and staffing, training, pay for performance and participation, are 
all to some degree represented in the dimensional structure found in this study, with 
the exception of selection practices. 
 
The amount of variance at the business unit level (ICC1) was rather low for quite a 
few of the survey dimensions. It is not unlikely that this has influenced the results, 
working to the advantage of dimensions that are conceptually well placed at the 
business unit level, as opposed to dimensions operating more on individual, job or 
team levels. The intended use of business unit financial records as a dependent 
variable is the cause of this problem, and we see no way around this except for  
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creating possibilities of using performance measures at levels lower than the 
business unit. For many business contexts this is not realistic, however. 
 
Another limitation is concerned with the way the longitudinal data coupling is done in 
this study. Data were coupled on a yearly basis, but this is a rather crude 
approximation of the time intervals one would optimally want to use. If the 
questionnaire research is done in January, the financial data (year before) are close 
in time, whereas the financial data (year after) are far off. In December, the situation 
is reverse. Thus a noise factor is introduced into the research design. Ideally, one 
should be able to couple data on a monthly basis, with time spans of fixed length but 
flexible starting month. This requires additional flexibility in the information systems 
storing and delivering the data necessary for this type of analysis.  
 
At the moment, for the organization under study there are not yet enough data 
available with repeated questionnaire measures and repeated years of performance 
indicators at the business unit level. This would enable analyses connecting changes 
over time in performance with changes over time in the survey dimensions. This is an 
interesting direction for future research. 
 
Finally, the analysis reported here was done in terms of linear regression on financial 
performance, but from the perspective of the employer alternative ways of analysis 
may be needed. A more epidemiological type of analysis may be more interesting, 
e.g. an analysis that does not try to predict performance in general, but tries to 
predict bad performance, applying a cut-off value to the performance measure used 
and focusing on the prediction of this dichotomized variable. This type of analysis fits 
well with a measurement and analysis system as described by Fisher and Mittorp 
(2002), targeted at “risk management” in an HR-performance context. This type of 
measurement and analysis system at the group level is not uncommon in the field of 
occupational health and safety (Cox, Griffiths & Rial-González, 2000; Boyd, 2003), 
and may be of interest for the field of HR. 
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5.2 Implications 
 
As to the relationship between employee surveys and performance, this study 
implicates that simple causal models that try to explain this relationship with a one 
way chain of causality and that use a short time frame, may not apply. Recent work 
by Schneider et al. (2003) also points in this direction, although their conceptual 
model is particularly complex. The results of this study provide arguments for 
specificity of relationships between HR/work practices and performance: particular 
employee attitudes are associated with particular outcomes. This finding also 
concurs with the paper by Schneider et al. (2003).  
 
Maybe, for practical as well as research purposes it may suffice to think of the 
variables mentioned not as sequential, but as parallel. The research question “how 
do employee attitudes affect performance?” can thus be reframed as “how do 
employee attitudes and performance co-exist and co-evolve?” 
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Table 1 :  
Measurement scales/items, number of items, number of answering categories, 
and internal consistency (Cronbach’s Alpha) for the eight survey dimensions in 
the study. N=223 business units. 
  
Survey dimension    Number of  Number of  Cronbach’s    
Scale/item    items   answering  alpha      
      c a t e g o r i e s  
 
management quality 
goal  effectiveness  orientation  3   5   .75    
bottom-up  communication  quality  4   5   .90 
top-down  communication  quality  4   4   .81 
pay & benefits system quality  5    4    .81 
leadership  style/inspiring   12   5   .96 
leadership  style/people  oriented  6   5   .94 
leadership  style/result  oriented  7   5   .87 
role  clarity    5   4   .81 
organization quality 
quality of vision & strategy  8    5    .83     
cooperation  between  departments  7   5   .88    
quality  orientation  3   5   .77     
quality of customer relationships  3    4    .77 
customer  orientation   9   5   .91 
pay & benefits quality 
pay  quality    5   4   .83 
benefits  quality    4   5   .62 
low alternatives on labour market  4    5    .69 
low  wage  sensitivity   2   5   .81 
low demand/high control 
low  work  speed/work  quantity  11   4   .89 
task  autonomy    11   4   .90 
contact  possibilities   4   4   .83 
development possibilities 
career  possibilities   4   4   .80 
on-the-job learning possibilities  4    4    .85 
job security 
job  security    4   4   .94 
 
positive attitudes 
overall  job  satisfaction   1   5   * 
commitment  to  the  organization  5   5   .86 
commitment  to  the  team   4   5   .64 
loyalty  to  the  organization   3   5   .71    
recommendation    3   5   .86 
low  job strain 
need for recovery after work  11    2    .85 
 
not clearly classifiable 
quality  of  infrastructure   7   5   .63 
good relationship with colleagues  9    4    .81 
low  role  conflict    6   4   .72 
work  pleasure    9   2   .71 
 
* = Cronbach’s alpha cannot be computed for a single item                                                                                            
   
 
 
Table 2 :  
Correlations between survey dimensions in the study, N=223 business units. 
 
Survey  dimension  MQ  OQ  PBQ  DC DP JSEC  PA JSTR 
 
management  quality  - 0 0 0 0 0 .47***  .04   
organization  quality    - 0 0 0 0 .45***  .12*   
pay  &  benefits  quality      - 0 0 0 .25***  .25*** 
low  demand/high  control     -  0  0  -.06  .53*** 
development  possibilities      -  0  .29***  -.18** 
job  security        -  -.28***  -.03 
positive  attitudes         -  0 
l o w   j o b   s t r a i n           -  
 
*   = p<.10 
**   = p<.01 
***   = p<.001                                                                                           
   
 
 
 
Table 3 :  
Values of ICC2 and ICC1 for the survey dimensions in the study. 
N=223 business units. 
 
Survey  dimension    ICC2   ICC1     
 
management  quality    .85   .06 
organization  quality    .90   .10 
pay  &  benefits  quality    .80   .05 
low demand/high control    .74    .03 
development  possibilities   .58   .02 
job  security     .71   .03 
positive  attitudes    .76   .04 
low  job  strain     .64   .02                                                                                          
   
 
 
Table 4 :  
Correlations between performance indicators, N=112 business units. 
 
Performance  Indicator  PI(b)  CI(b)  AB(b) TU(b) PI(a)  CI(a)  AB(a) TU(a) 
 
Productivity Index (before)  -  .28**  -.30**  -.14  .65*** 
Customer Index (before)    -  -.27**  -.13    .98*** 
Absenteeism  (before)     -  .06    .33*** 
T u r n o v e r   ( b e f o r e )       -      . 1 3  
Productivity  Index  (after)      -  .12  -.36***  -.06 
Customer  Index  (after)      -  -.27**  -.06 
A b s e n t e e i s m   ( a f t e r )          -   . 0 4  
Turnover  (after)          - 
 
*   = p<.10 
**   = p<.01 
***   = p<.001                                                                                          
   
 
 
Table 5:  
Multiple regression analysis of employee characteristics, business unit 
characteristics and questionnaire dimensions on peformance (normal causation 
sequence): R
2 change, standardized beta coefficients, and significance. N=112 
business units. 
 
Independent    Dependent 
Variable   Variable 
   
    Productivity  Customer    Absenteeism  Turnover 
    I n d e x    I n d e x  
 
Management quality    -.04   .05   -.06   .09  
Organization quality    .46***   .29**   -.29*   .05 
Pay & benefits quality    -.15   .08   .10   .10 
Low demand/high control  .20*   -.14   .09   -.19 
Development possibilities  -.08   .01   -.17   -.13 
Job security      -.05   -.12   -.04   .16 
Positive attitudes    -.08   .09   .00   -.12 
Low  job strain      .06   .13   -.29*   .14 
  
R
2 change    .26***   .14***   .16*   .10 
 
 
*   = p<.10 
**   = p<.01 
***   = p<.001                                                                                           
   
 
 
Table 6:  
Multiple regression analysis of employee characteristics, business unit characteristics and performance on questionnaire dimensions 
(reverse causation sequence): R
2 change, standardized beta coefficients, and significance. N=112 business units. 
 
 
Performance  Index   Customer  Index   Absenteeism   Turnover 
R
2 change std. beta     R
2 change std. beta     R
2 change std. Beta    R
2 change std. beta 
 
Management quality   ..00  .03   .03*  .23*   .00  -.07   .04*  .23* 
Organization quality   .17*** .42***   .16*** .53***   .12*** -.37***    .03*  -.19* 
Pay & benefits quality  .01  -.10   ..00  .08   03*  .18*   .00  -.04 
Low demand/high control  .02 .13   ..00  -.07    00  .02   .04*  -.24* 
Development possibilities  .00 -.07    .02 .17   .04*  .21*    .02*  .17* 
Job security    .01  -.10   ..01 -.15   00  -.02   .00  -.03 
Positive attitudes    .00 .06   .15***  .52***    .02 -.16    .01 .11 
Low job strain    .02*  .16*   ..02  .17   02  -.13   .03*  -.20* 
 
*   = p<.10 
**   = p<.01 
***   = p<.001                                                                                          
   
 
Figure 1: 
Pattern of significant associations between survey measures and performance indicators 
(positive associations as normal lines, negative associations as dashed lines). 
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